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Abstract 
Sun shading device provides an opportunity to control natural lighting, ventilation and solar gain, which provide a 
benefit to the overall building performance.  However, if a sun shading device is not chosen properly, it might not 
enhance the daylight quality that benefit the building occupants. The study is to assess and compare the impact of 
different internal shading devices on the light intensity in individual office room. Two types of internal blinds are 
chosen, i.e. the venetian and the roller types. The result shows that the venetian blind provides better average indoor 
illumination level compared to the roller blind.  
© 2013 The Authors. Published by Elsevier Ltd. Selection and peer-review under responsibility of the Association of 
Malaysian Environment-Behaviour Researchers, AMER (ABRA Malaysia). 
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1. Introduction 
A sun shading device is defined as a device used in passive design that able to control the amount of 
sunlight into buildings. Few types of shading devices available in the market are vertical louvers blind, 
roller blind, venetian blind and awnings. To develop low-energy architecture, designers require 
knowledge about passive cooling techniques and shading devices, and through proper choice of sun 
shading devices able to achieve a real impact on the energy usage and comfort criteria in office designs. 
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Sun shading devices provides an opportunity for the window design to control natural lighting, ventilation 
and solar gain, all of which provide a benefit to the overall building performance (Kensek 1996). 
1.1.  Statement of problem  
To ensure optimum daylight utilization in a particular office space, sun shading devices should be 
designed and placed wisely. Properly constructed, it can also improve the thermal comfort in a building. 
However, if a sun shading device is not used or chosen properly, it might not enhance the daylight quality 
in to benefit the building occupants. Dubois et al. (2003) claims that the developments in window 
technology have opened new possibilities to the architect; they have a tremendous impact on the 
sity, heat gain and also on the visual environment in 
the office.  
1.2.  Objectives  
The purpose of this study is to assess and compare the performance of roller and venetian blinds with 
respect to indoor illumination level in an office setting.  It is also to prove the theory of effective solar 
shading devices when properly chosen may reduce commercial energy demand for heating and cooling 
and improve thermal conditions (Laouadi 2009).  
1.3. Significance  
This study will help designers, architects, consultants and end users to find out the best type of internal 
shading device so that natural lighting can be maximized and also, the energy usage from artificial 
lighting office buildings can be reduced. Besides that, this study will also assist the client to realize the 
importance of having internal shading devices in a building.  
1.4. Limitations  
Change of weather may affect the results of the experiments which usually difficult to control and 
predict, however, in this study outside weather did not affect the results because readings in both 
buildings were measured at the same time. These measurements may not be that accurate, but it will give 
an idea of what quantity or measurement that can be expected or obtained during the study.  
2.  Literature review  
2.1. Sun-shading devices  
The use of solar shading devices is one of the ways to solve the overheating and glare problems in 
modern offices. The potential for daylight and solar heat gain utilization is larger with shading devices 
than with other solutions proposed (Dubois 2011). Different types of sun-shading devices have different 
effects on the light intensity, and the instrument used to record the value is a lux meter. However, few 
aspects need to be considered when recording, for example,  the sample has to be in a room with no 
mechanical ventilation switched on and should be empty to avoid interference during the experiment.  
Moeseke et al. (2007) carried out a study on the efficiency of shading devices and cooling for office 
buildings. The main objective was to prove that the choice of sun shading device used in a building will 
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have a different impact on energy and comfort. Simulations results through the natural lighting which also 
included the heat wave produced an average reading (Moeseke et al. 2007).  
Since the shading devices were designed to control the amount of direct sunlight which to certain 
extend causing glare and increase indoor temperature through solar heat gain. Yener (1999) in his study 
stressed that the illumination level and luminance must be evaluated for a period of the year related to the 
entrance of direct sunlight. Therefore, the allowance of the direct sunlight through windows depends on 
the orientation of the window, orientation of the room and the position of the sun at the time of study. 
Dimensions and proportion of the shading devices will also cause an extreme increase in the illumination 
level and maximum glare. Syed Husin and Hanur Harith (2012) in their study highlighted that glazing and 
window types provide major significance on the daylight and thermal performance of residential building. 
Visual comfort condition within a room also becomes one of the most important aspects to be 
considered when proposing a suitable shading device, so that an acceptable indoor illumination level (lux) 
is kept within the allowable limits for general task.  
2.2. Illuminance and indoor illumination level 
Illuminance is defined as the total luminous flux incident on a surface, per unit area. It is a measure of 
how much the incident light illuminates the surface. The SI unit measurement is in lux (lx) or lumens per 
square metre (cd·sr·m-2). This value used in interior study is referred to as Indoor Illumination Level. 
The illumination affects the psychological well-being of a person depending on the luminance of the 
luminaire, chromaticity of lighting, uniformity of luminance and colours used in the environment itself. 
Task area is the most important space in terms of illumination quality, and should take into account the 
type of work being done, the focus it takes to carry out the task and also its immediate surroundings. 
2.3. Lux meter  
A lux meter is a device used to measure the amount of light. They are used in the general field of 
lighting, where they can help to reduce the amount of waste light used in the home, light pollution 
outdoors, and plant growing to ensure proper light levels. Lux meters or light detectors are also used in 
illumination.  
 
 
 
 
 
 
 
 
 
 
Fig. 1. Type of lux meter used in the experiment 
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2.4. Malaysian lighting standard  
The Department of Standards Malaysia (DSM) which is the national standardization and accreditation 
body has come up with a guideline for the most optimum level of illumination level to benefit in terms of 
health and also safety for specific spaces. When artificial lighting is used, it should be sufficient so as to 
avoid visual fatigue and prevent glare or reflection into the workers eyes. The fundamental for adequate 
lighting in an office space is that the work must be easy to see and the lighting quality must not irritate the 
eyes.  
Based on the Malaysian Standard MS1525 (2007), the most suitable illumination levels for interior 
lighting are:  
 200 Lux for general background   
 400 Lux for routine office work  
 600 Lux for work with poor contrast (proof reading)   
3. Methodology  
3.1. Introduction  
The research method for this study is through quantitative means through series of experiments by 
observations and measurements. The variables include the two internal shading devices: roller blind and 
venetian blind. The variable which responds will be the measurement of light intensity obtained from the 
device. Light intensity is measured using a portable device, which is the lux meter borrowed from the 
Faculty of Architecture, Planning and Surveying in UiTM.  
 
 
 
 
 
 
 
 
 
  (a)             (b) 
Fig. 2. (a) Roller blind in a room at building A; (b) Venetian blind in a room at building B 
The manipulative variable in this experiment are the two types of portable shading devices which are 
internal venetian blind and roller blind in two different office buildings. The responding variable that was 
observed during experiment is the value of the lux meter which will show different values of light 
intensity every hour for each of the office building. To ensure minimum variation between the two sets of 
readings, two identical lux meters were used, calibrated and measured at the same time of the day. The 
values obtained from the reading of the lux meter were tabulated into tables, and graphs were plotted to 
compare and analyze the results.  
The samples for the experiment are two similar and standard, south-oriented, rectangular office rooms 
with two windows in Jalan PJU, Kota Damansara, Malaysia, which is inhabited with furniture and also 
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office workers. This measure was taken because a preliminary study with furniture indicated that furniture 
did have a significant impact on the light intensity distribution in the room.  
3.2. Data collection procedures  
3.2.1. Setting up 
 Prior to the data collection day, permission to carry out the study was sought from both building 
owners.  Sunday 12th May 2012 was chosen for it was a non-working day, so that the study was able to 
be carried out with the artificial lights switched off. 
 The study was scheduled from 9.00 am to 5.00 pm, over the normal office hour period. Prior to the 
start-time, five (5) points in each room (at Building A and B) were marked, to ensure the process will 
run smoothly.  First measurement point was at the inside edge of the window opening, second point 
was at 1 metre away perpendicularly from the first point, and mark as Point A.  The successive Point 
B, Point C and Point D were further 1 metre away from each other, see Fig. 3. 
 Both lux meters were calibrated to ensure minimum variation in readings. 
 All the blinds in both rooms in Building A and B were drawn down to their normal position. 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3. Step-by-step markings for point A, B, C and D 
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3.2.2. Recording 
The measurements were carried out at the same time in both rooms at Building A and B. At 9.00 am 
the measurement began by placing the lux meter at the first point and the indoor illumination level was 
recorded.  Then the value of illumination levels at Point A, Point B, Point C and Point D were recorded 
after one another consecutively.  All the readings were recorded in the data collection sheet. Steps carried 
out earlier at 9.00 am were repeated at one (1) hour interval until 5.00 pm. 
3.2.3. Tabulation 
All the readings were tabulated and processed using excel spread sheet and graphs were generated for 
analysis purposes. The average lux value for each building is compared with the Malaysian Lighting 
Standard so that the best type of shading device for office buildings can be determined. 
4. Results and analysis 
4.1.   Introduction  
The research is conducted in two office buildings in Jalan PJU Kota Damansara, which consists of the 
Co-Share Kota Damansara (Building A) and the CIMB Branch (Building B) for the study of the 
effectiveness of each type of internal sun shading used in each building. It is important to mention here 
that both buildings have south facing windows, and Building A has Roller Blind fitted as shading device, 
while in Building B, Venetian Blind was used as shading device. 
4.2. Indoor illumination level at building a using roller blinds  
In Building A, Roller Blinds were used as shading device. At the time of measurement, all the blinds 
in the sample room were drawn down to their normal position. Fig. 4 is a graph showing the values of 
Indoor Illumination Levels at each respective measurement points, over the experiment period of  9 hours, 
from 9:00hrs to 17:00hrs.  It can be seen that the highest indoor illumination level recorded at noon, 
where the sun position was at its highest angle. The graph indicated that the values recorded at the 
window inside edge over the 9 hours period increase with time, reached its peak at noon, and started to 
decline as the sun goes down. The graphs of the other four (4) points also having the same curve, except 
that the illumination values of respective point differs. When all the readings from the all the points are 
compared as seen in Fig. 4, it can be seen that the usage of the roller blinds in the office greatly reduces 
the amount sunlight entering the office space. The values also proved that the usage of internal shading 
device is important to prevent any direct penetration of sunlight entering the office space.  
The average lux value obtained from Points A, B, C and D is 261 lx. When compared with the 
Malaysian Standard MS1525 (2007), it can be concluded that the light intensity of the office space is too 
dark because the optimum lighting level for a working space is 400 lx.  
From 9:00hrs am till 17:00hrs the average illumination levels measured at the window inside edge was 
1,090.3 lux. At Point A, the average illumination levels fell to 688.1 lux, a reduction of 37%. At Point B 
it dropped further by 81%. At Point C it recorded a reduction of 90%, and at 4 metres away, which was at 
Point D, the reduction of average indoor illumination level fell to 48.3 lux (96% reduction), see Table 1.  
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Fig. 4. Indoor illumination level recorded at building A
Table 1. Results of indoor illumination levels recorded at building A
Illumination Level (lx)
Time (hrs) Window Inside Edge Point A Point B Point C Point D
9:00 1,230.0 730.0 135.5 131.6 72.1
10:00 1,150.9 541.0 194.5 122.5 70.7
11:00 1,130.0 864.0 252.5 99.4 76.4
12:00 1,480.0 1,298.0 404.5 200.0 64.5
13:00 1,230.0 893.0 404.8 186.4 22.4
14:00 1,030.0 931.0 264.3 80.4 46.4
15:00 952.0 513.0 88.8 42.5 31.5
16:00 810.0 262.5 55.4 38.5 27.1
17:00 800.0 160.0 50.3 36.9 23.3
Average 1,090.3 688.1 205.6 104.2 48.3
4.3. Indoor illumination level at building b using venetian blind
In Building B, Roller Blinds were used as shading device. At the time of measurement, all the blinds in 
the sample room were drawn down to their normal position. Fig. 5 is a graph showing the values of 
Indoor Illumination Levels at each respective measurement point, over the experiment period of  9 hours,
from 9:00hrs to 17:00hrs.  It can be seen that the highest indoor illumination level recorded at noon,
where the sun position was at its highest angle. The graph indicated that the values recorded at the
window inside edge over the 9 hours period increase with time, reached its peak at noon, and started to
decline as the sun goes down. The graphs of the other four (4) points also having the same curve, except 
that the illumination values of respective point differs. When all the readings from the all the points are
compared as seen in Fig. 5, it can be seen that the usage of the roller blinds in the office greatly reduces
the amount sunlight entering the office space. The values also proved that the usage of internal shading 
device is important to prevent any direct penetration of sunlight entering the office space.
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Fig. 5. Indoor illumination level recorded at building B
The average lux value obtained from Points A, B, C and D is 295 lx. When compared with the
Malaysian Standard MS1525 (2007), it can be concluded that the light intensity of the office space is a bit 
dark because the optimum lighting level for a working space is 400 lx. From 9:00hrs am till 17:00hrs the
average illumination levels measured at the window inside edge was 1,090.3 lux. At Point A, the average
illumination levels fell to 759.7 lux, a reduction of 30%. At Point B it dropped further by 79%. At Point C
it recorded a reduction of 88%, and at 4 metres away, which was at Point D, the reduction of average
indoor illumination level fell to 63.5 lux (94% reduction), see Table 2.
Table 2. Results of indoor illumination levels recorded at building B
Illumination Level (lx)
Time Window Inside Edge Point A Point B Point C Point D
9:00 1,230.0 780.0 235.4 150.7 70.1
10:00 1,150.9 654.0 228.5 75.5 70.7
11:00 1,130.0 944.0 232.5 109.4 86.4
12:00 1,480.0 1,350.0 350.5 195.0 60.5
13:00 1,230.0 950.0 434.8 286.2 52.7
14:00 1,030.0 980.0 288.3 125.4 66.4
15:00 952.0 554.0 128.8 90.3 60.3
16:00 810.0 365.0 80.4 58.5 53.3
17:00 800.0 260.0 75.3 56.9 51.3
Average 1,090.3 759.7 228.3 127.5 63.5
4.4. Comparative study of light intensity between both buildings
The readings from both buildings, Building A and Building B are overlapped and compared point by
point.  Table 3 shows the tabulation of results for Point A at both buildings. It can be seen that both 
internal shading devices from both buildings reduced the amount of sunlight entering the office space,
and the slight differences of both readings proved that the best type of internal shading device used is in
Building B (CIMB Kota Damansara), which is the internal venetian blinds. It does not only filter the sun 
light but it also helps to keep the interior of an optimum level, which is on 
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Illumination Level (lx)
Time Window Inside Edge Point A (Building A) Point A (Building B)
9:00 1,230.0 730.0 780.0
10:00 1,150.9 541.0 654.0
11:00 1,130.0 864.0 944.0
12:00 1,480.0 1,298.0 1,350.0
13:00 1,230.0 893.0 950.0
14:00 1,030.0 931.0 980.0
15:00 952.0 513.0 554.0
16:00 810.0 262.5 365.0
17:00 800.0 160.0 260.0
Average 1,090.3 688.1 759.7
Illumination Level (lx)
Time Window Inside Edge Point B (Building A) Point B (Building B)
9:00 1,230.0 135.5 235.4
10:00 1,150.9 194.5 228.5
11:00 1,130.0 252.5 232.5
12:00 1,480.0 404.5 350.5
13:00 1,230.0 404.8 434.8
14:00 1,030.0 264.3 288.3
15:00 952.0 88.8 128.8
16:00 810.0 55.4 80.4
17:00 800.0 50.3 75.3
Average 1,090.3 205.6 228.3
the average of 759.7 lx, and this value is exceeded the recommended lighting level as stated in the
Malaysian Standard MS1525 (2007), which is 400 lx.
Table 3. Comparative illumination levels at point A (1 metre away from the window surface at both building A and B)
Fig. 6 is a graph showing the comparative curves of reading at Point A in both buildings.  It can be
seen that the overall value of illumination levels in Building B recorded slightly higher than the one
registered in Building A. It proved that Venetian Blind has better performance over Roller Blind in
providing enough illumination for doing general task.
Fig. 6. Comparative indoor illumination levels at point A of both building A and B
Table 4. Comparative illumination levels at point B (2 metres away from the window surface at both building A and B)
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At Point B in both Building A and B, the average illumination level registered were 205.6 lx and 228.3
lx respectively, as seen in Table 4.  The graph in Fig. 7 provides a clearer picture of the performance of 
Roller Blind and Venetian Blind at respective point, 2 metres away from the window. Once again the
Venetian Blind recorded slightly higher average illumination level compared to Roller Blind.  However,
both sun shading devices filtered almost 75% of the daylighting, and provided only half of the amount
recommended by the Malaysian Standard MS1525 (2007) of 400 lx. 
Fig. 7. Comparative indoor illumination levels at Point B of both building A and B
At Point C in both Building A and B, the average illumination level registered were 104.2 lx and 127.5
lx respectively, as seen in Table 5. The graph in Fig. 8 provides a clearer picture of the performance of 
Roller Blind and Venetian Blind at respective point, 3 metres away from the window. Once again the
Venetian Blind recorded slightly higher average illumination level compared to Roller Blind. However,
both sun shading devices filtered almost 85% of the daylighting, and provided only a quarter of the
amount recommended by the Malaysian Standard MS1525 (2007) of 400 lx. 
Table 5. Comparative illumination levels at point C (3 metres away from the window surface at both building A and B)
Illumination Level (lx)
Time Window Inside Edge Point C (Building A) Point C (Building B)
9:00 1,230.0 131.6 150.7
10:00 1,150.9 122.5 75.5
11:00 1,130.0 99.4 109.4
12:00 1,480.0 200.0 195.0
13:00 1,230.0 186.4 286.2
14:00 1,030.0 80.4 125.4
15:00 952.0 42.5 90.3
16:00 810.0 38.5 58.5
17:00 800.0 36.9 56.9
Average 1,090.3 104.2 127.5
552   Ahmad Ridzwan Othman and Aliff Aiman Mohd Khalid /  Procedia - Social and Behavioral Sciences  101 ( 2013 )  542 – 553 
Fig. 8. Comparative indoor illumination levels at point C of both building A and B
Table 6. Comparative illumination levels at point D (4 metres away from the window surface at both building A and B)
Illumination Level (lx)
Time Window Inside Edge Point D (Building A) Point D (Building B)
9:00 1,230.0 72.1 70.1
10:00 1,150.9 70.7 70.7
11:00 1,130.0 76.4 86.4
12:00 1,480.0 64.5 60.5
13:00 1,230.0 22.4 52.7
14:00 1,030.0 46.4 66.4
15:00 952.0 31.5 60.3
16:00 810.0 27.1 53.3
17:00 800.0 23.3 51.3
Average 1,090.3 48.3 63.5
At Point D in both Building A and B, the average illumination level registered were 48.3 lx and 65.3
lx respectively, as seen in Table 6.  The graph in Fig. 9 provides a clearer picture of the performance of 
Roller Blinds and Venetian Blinds at respective point, 4 metres away from the window. Once again the
Venetian Blinds recorded slightly higher average illumination level compared to Roller Blinds.  However,
both sun shading devices filtered almost 96% of the daylighting, and provided only one-tenth of the 
amount recommended by the Malaysian Standard MS1525 (2007) of 400 lx.                                                               
Fig. 9. Comparative indoor illumination levels at point D of both building A and B
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5. Conclusion  
The study has proved that Venetian Blind performs better than Roller Blind in providing sufficient 
average illumination level at particular point of similar distance. At a distance 1 metre away from the 
window, Venetian Blind recorded 759.7 lx compared to 688.1 lux of Roller Blind, which is about 9.4% 
better. In this case, both sun-shading devices provided more than enough illumination for routine office 
works, based on the Malaysian Standard MS1525 (2007).  At a distance 2 metres away from the window, 
both sun-shading devices performed slightly below par, where they provide illumination levels in the 
region of 210 lx. This value is acceptable for general task, but not enough for routine office works which 
require about 400 lx as specified by the Malaysian Standard MS1525 (2007). Meanwhile, at the distances 
of 3 metres and 4 metres away from the window, both sun-shading devices recorded very low 
illumination, approximately 100 lx and 50 lx respectively.  Even though Venetian Blind recorded slightly 
higher illumination values in both cases, it still not acceptable and no task can be performed without the 
artificial lighting switched on. 
The study has also revealed the importance of sun-shading device as a building element that can 
control the amount of direct sunlight into a building, hence, ensuring optimum illumination, limit the glare 
and minimize the solar heat gain. It supports the earlier theory that the internal shading is better than 
external, not only in term of thermal performance, but also in term of flexibility of use, easy maintenance 
and replacement. 
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